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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display unit which has members with both a touch panel 
function and light guiding function on the front of a liquid 
crystal panel. 

SOLUTION: The liquid crystal panel 1 consists of a light 
guiding panel 24 laid on the observation side of the liquid 
crystal panel 4 and a light source 28 which is counter- 
positioned to the side of this light guiding panel. The light 
guiding panel 24 has upper and lower boards 30 and 32 
which are laid out at a predetermined interval, and upper 
and lower transparent electric conduction films 34 and 36 
inside these boards and a light penetrating liquid 38 installed 
between these electric conduction films. The liquid 38 is 
enclosed in the light guiding panel 24 by a light penetrating 
sheet member 40 laid out continuously along the 
circumferencial edge of the upper and lower boards 30 and 
32. When a force is applied to the upper board 30, it 
transforms and pushes away the liquid 38 so that a part of 
the upper electric conduction film on which the force is 

applied makes contact with a part of the lower electric conduction film. As a result, an electric 
circuit including this contact part is formed and the position where a force has been acted upon is 
detected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the display which has a display device for displaying using the light by which incidence is 
earned out from the transparent material which carries out the light guide of the light, and said 
transparent material, and is characterized by said transparent material carrying out the light guide of the 
light through a translucency liquid. 

[Claim 2] Said transparent material is the display of claim 1 characterized by being arranged from said 
display device at an observation side. 

[Claim 3] Said transparent material is claim 1 or the display of 2 characterized by being the light guide 
plate which comes to pinch said translucency liquid between the substrates of the couple which opened 
predetermined spacing mutually and has been arranged. 

[Claim 4] The refractive index of said translucency liquid is the display of claim 3 which is almost the 
same as the reflective index of the substrate of said couple, or is characterized by being larger than it 
[Claim 5] It IS the display of claim 2 characterized by the substrate by the side of observation at least 
having flexibility among the substrates of said couple. 

[Claim 6] Said light guide plate is the display of claim 5 characterized by serving as the touch panel 
which has a location detection function. 

[Claim 7] Said translucency liquid is the display of claim 6 characterized by having insulation 
[Claim 8] Claim 1 characterized by establishing the light source near at least one side face of said light 
guide plate, and this drawing the light of the light source in a light guide plate through this side face or 
2 displays. ' 

[Claim 9] It is the display of claim 8 characterized by processing the front face of one [ at least ] 
substrate so that the light fi-om said light source may be reflected in a display device side amone the 
substrates of said couple. 

[Claim 10] Said light source is the display of claim 8 characterized by being an organic 
electroluminescent element. 

[Claim 1 1] Said display device is a display according to claim 2 to 10 characterized by being a reflective 
mold liquid crystal display component. 

[Claim 12] The transparent material which performs a light guide through a translucency liquid 
[Claim 13] The light guide plate which has the function of performing location detection by having with 
the translucency liquid pinched between the bottom substrate, the upside substrate which has flexibility 
opened this bottom substrate and predetermined spacing, and has been arranged, and the bottom and an' 
upside substrate substrate, turning some upside substrates to a bottom substrate in the light guide plate 
which takes in light fi-om the outside and carries out outgoing radiation to a display device and 
deforming. ' 

[Claim 14] The light guide plate of claim 13 which performs location detection by contacting some 
conductive layer parts of said upside substrate into the conductive layer part of the bottom substrate 
which counters this conductive layer part by having the bottom and the upside conductive layer which 
were prepared in the mutual opposed face of said bottom and an upside substrate, respectively, and 
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turning and deforming some upside substrates into a bottom substrate. 

[Claim 15] The light unit equipped with the light source and the light guide material which has a 
translucency liquid for carrying out the light guide of the light from the light source. 



[Translation done.] 
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* NOTICES * 

OPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light unit which illuminates a display device (for 
example, liquid crystal panel) to homogeneity, a transparent material, the light guide plate which makes 
a touch panel serve a double purpose, and the display equipped with the transparent material. 

J 

[Background of the Invention] Conventionally, prepare a light guide plate in the front face (observation 
side) of the reflective mold liquid crystal panel which displays from an observation side using the light 
by which incidence is carried out, the side face of this light guide plate is made to carry out incidence of 
the light from the light source of a fluorescent lamp etc., and the front light mold liquid crystal display 
which displays by leading light to the liquid crystal layer of a liquid crystal panel from a light guide 
plate ftirther is known. 

[0003] The liquid crystal display with a touch panel which prepared protection members (translucency 
member), such as a touch panel, in the front face of a light guide plate further is proposed about this 
front light mold liquid crystal display. However, with this equipment, since the laminating of a light 
guide plate and the touch panel was carried out, the problem which permeability falls and can check a 
display by looking good neither by an echo in interfaces (interface between the substrates which 
constitute a touch panel, and which prepared the electric conduction film and this electric conduction 
film, for example etc.), nor the echo by the air space (thin layer of the air produced among these 
members when a touch panel is joined to a light guide plate) had arisen. Moreover, it will be contrary to 
want that he wants to make a liquid crystal display into a thin shape as much as possible to incorporate a 
touch panel further. 

[0004] Then, this invention is preparing the member combining and [ touch panel ] and a light guide 
function m the front face of a liquid crystal panel, and solves the above-mentioned problem 
[0005] Moreover, this invention sets it as other objects to offer the new front light unit useful to 
solution, light guide plate, and transparent material of the above-mentioned problem. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
with reference to an accompanying drawing. Although the liquid crystal panel is adopted as a display 
device m the following explanation, as long as the display device used for this invention is a display 
device which is not limited to a liquid crystal panel and does not emit light itself, what kind of thine is 
sufficient as it. 

[0007] (1st operation gestalt) The liquid crystal display which expresses the whole with a sign 1 in 
drawing 1 has a liquid crystal panel 4, the front light unit 6 for being arranged in the drawing upper part 
(observation side) of a liquid crystal panel 4, and irradiating light at a liquid crystal panel 4, and a 
display and control section (not shown) for controlling a liquid crystal panel 4, and sheathing of these is 
earned out by the sheathing member (not shown). The liquid crystal panel 4 has the optical absorption 
layer 8 and three color specification layers 10 (green display layer 10 red display layer lOR, G and blue 
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tfnoi J^^^u '^^^ "^^'^^ laminating was carried out on the optical absorption layer 8 
10008] As shown m drawing 2 , each color specification layer 1 0 has the liquid crystal 1 8 with which the 
gap formed with the resin structure 16 and the resin structure 16 for carrying out adhesion support of the 
upside substrate 12 and the bottom substrate 14 which consist of a transparent material, and these upside 
substrate 12 and the bottom substrate 14 was filled up. In addition, although the graphic display is 
omitted, the sphencal spacer is also contained between vertical substrates. Moreover, two or more shape 
upside electrodes 20 of zona pellucida open predetermined spacing in the underside of the upside 
substrate 12, and it is arranged at parallel. On the other hand, two or more shape bottom electrodes 22 of 
zona pellucida open predetermined spacing in the top face of the bottom substrate 14, and it is arranged 
at parallel. The array direction of these upside electrode 20 and the bottom electrode 22 lies at right 
angles, and the point (intersection) that these upside electrode 20 and the bottom electrode 22 counter 
lorms the pixel of a liquid crystal display 1 . 

[0009] The cholesteric liquid crystal which has selective reflection wavelength is used for the visible 
region by the Iiqmd crystal 1 8 of each color specification layer 1 0. With this operation gestalt, the liquid 
crystal which performs blue selective reflection to display layer lOR by the side of an observer is used 
the liquid ciystal which performs green selective reflection to the following display layer lOG is used ' 
and the liquid crystal which performs red selective reflection is used for the last display layer lOB In' 
addition, you may make it make an upside substrate and a bottom substrate serve a double purpose with 
one substrate m two display layers which adjoin each other mutually. If it does in this way, since the 
number of sheets of a substrate can be reduced, display grace can be raised. 

[0010] Each color specification layer 10 answers the transparent electrode 20 of the upper and lower 
sides which pinch the liquid crystal 18 of the display layer 10, and the electrical potential difference 
impressed among 22, and changes from a selective reflection condition to the selective reflection 
condition of reflecting the light of specific wavelength selectively from the transparence condition 
which penetrates the light, or reverse to a transparence condition. Therefore, if the specific color 
specification layer 10 is made into a selective reflection condition and the white lights, such as the 
natural light, are irradiated towards a liquid crystal panel 4 from the upper part of drawing 2 , the color 
specification layer 10 of a selective reflection condition will reflect the light of specific wavelength and 
this will be observed as each color specification. When the color specification layer 1 0 is in a 
transparence condition, incident light penetrates this color specification layer 10. For this reason desired 
color specification can be performed by making into a selective reflection condition the color ' 
specification layer 10 equivalent to the color which it is going to display, and making into a transparence 
condition the color specification layer 10 which is in an observer side rather than this color specification 
layer 10 at least. Moreover, in all the color specification layers 10, a transparence condition, then 
mni f r ^""^ absorbed by the optical absorption layer 8, and serve as a black display 
[0011] As cholestenc liquid crystal contained in each color specification layer 10, itself can use the 
liquid crystal ingredient containing the cholesteric liquid crystal in which a cholesteric phase is shown at 
a room temperature, the liquid crystal ingredient which added chiral material to the nematic liquid 
crystal. If a pulse voltage with these comparatively expensive cholesteric liquid crystal is impressed a 
planar condition will be chosen, and if a comparatively low pulse voltage is impressed, a focal conic 
condition will be chosen. Moreover, impression of the middle electrical-potential-difference pulse 
chooses the condition that the planar condition and the focal conic condition were intermingled If P and 
the average refractive index of liquid crystal are set to n for the spiral pitch of liquid crystal when 
cholesteric liquid crystal is in a planar condition, the light of wavelength lambda=P-n will be selectively 
reflected by liquid crystal. Moreover, when the selective reflection wavelength of liquid crystal has 
cholesteric liquid crystal in an infi-ared region in the state of focal conic, the light is scattered about 
when selective reflection wavelength is shorter than it, dispersion becomes weak and the light is ' 
penetrated. Halftone will be displayed if cholesteric liquid crystal is in the condition that the planar 
condition and the focal conic condition were intermingled. Therefore, a display can be changed bv the 
specific color (planar condition), black (focal conic condition), and its halftone by setting selective 
reflection wavelength as the light and forming the optical absorption layer 8 in an opposite hand a liquid 
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crystal panel 4 observation-side. 

"^'^^^^^ can be performed by making blue display layer lOB and green display layer lOG 
into the transparence condition from which the cholesteric-liquid-crystal ingredient changed into the 

from whichTl r '. ''^''A'"^ '"f l"^ ""'^ ^^^P'^y *^ '•^flection condition 

from which cholestenc liquid crystal changed into the planar condition. Moreover, yellow can be 

displayed by making blue display layer lOB into the transparence condition from which the cholesteric- 

hquid-crystal mgredient changed into the focal conic condition, and making green display Lyer lOG^d 

red display layer lOR into the selective reflection condition from which cholesteric liquid ciysTal 

changed mto the planar condition. Similarly, the display of red, green, blue, white, cyanogen, a 

Magenta, yellow, and b ack is possible by choosing a transparence condition and L selective reflection 

m'lddleT. t ^^T*^ ^P^^'fi<=^^»«" '-yer 10 suitably. By fiirthermore choosing a 

middle selective reflec ion condition as a condition of each color specification layer 10, neutral colors 
Tmc c^ndlrt ' , ^^'^^j^'^P'^y be performed. As for each above-mentioned condition (a local 
conic cond tion a planar condition, intermediate state), after pulse-voltage impression can maintain the 
condition (that is. It has memory nature.). s p =.iuii c*ui mdmiain me 

[001 3] If drawing l and 3 are referred to, since the front light unit 6 will carry out the light guide of the 
hght and will irradiate a liquid crystal panel 4 at homogeneity, at least one side face (side fefe extended 
m the direction of a front flesh side of the drawing^ space) of the light guide panel 24 joined to t£ 
iquid crystal panel 4 and the light guide panel 24 is countered, and it is arranged, and h7Z Hght 

Xt?e/th^ T^oJ 'T''' ^"^'^ ^ "^^'^ LED and a cold cathode tube which 

allotted the reflector 26 to the tooth back. Although the light source 28 is the line light source, y^u may 
make It make the above-mentioned whole light guide panel side face carry out incidence of the lighT 
with this operation gestalt using the point light source. ^ 
[0014] While the light guide panel 24 concerning this invention carries out the light guide of the light a 

hIT « '° '""^^ ^ ^^"'^^^ P^'P^^^ has a location detection fUn?tion ) i?e Se 

and the bottom substrates 30 and 32 which opened predetermined spacing mutually and Save been 
concretely arranged as the light guide panel 24 is shown in drawing 3 , if e upside a^ bottom 
transparence electnc conduction film 34 and 36 (for exampkniTOfilm, IZO film) which were stuck 
mside these substrates 30 and 32, respectively. It has a spherical spacer (not shown) for LwSf^^^ 

34 Id ?hl r T^r'"" ^"'^ «l>t>reviation 1, and the electee Snduc'tion fflm 

34 and the liquid 38 pinched among 36. The liquid 38 is enclosed in the light guide panel 24 by the seaJ 

TubTt^aTe 32TThf fn^di^ ^ "'"h*'' ^T'^'^ "P^^^' -^^^^'^ 30 and Se bottom 

substrate 32 ]. The ingredient of an upside and the bottom substrates 30 and 32 is transoarent if the 

rSiVl *»"g niay be used, for example, transparence resin, such as polycarbonate resin, acirlic resin 
polyester resm, polystyrene resin, and polyolefine system resin, will be mentioned. A trLisSrent 
material is suitable for the ingredient of a spacer, for example, glass, a silica, polyolefinrsystem resin 
eta are mentioned. It is transparent, and it is good, and the seal member 40 has flexibility^andTn 

"--^^ - -h - -th^- resin, an 

[0015] Although what kind of thing is sufficient as the ingredient of a liquid 38 as long as it has 
translucency and a refractive index has insulation highly comparatively, the refractivelndex is 
comparable as the refractive index of an upside and the bottom substr^;s 30 and 32 o what ,s larger 
Aan It IS suitab e for it. About the insulation of a liquid 38, what is necessary is just l OE+l^oLScm 
exten or more than ,t m a volume resistivity. As an ingredient with which^e siisfied of insuktine 
conditions although isoparaffin system hydrocarbon oil, silicone system oil, denaSration srcone ?il 

Sa^r ^^^^ 

[0016] An upside and the bottom substrates 30 and 32 have the extensions 42 and 44 extended f to / 
from the light guide panel 24 / near the light souree 28 near the lower part near the upper pS ] o the 
side which counters the light source 28 of the light guide panel 24, respectively. The^fght s^rce 28 is 
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countered, and the reflective film 46 and 48 forms aluminum, Au, Ag, Cu, Cr, nickel etc in an 
extension 42 and 44 front faces by a spatter etc., and is formed in them. According to this configuration 
by direct or the reflector 26, and the reflective film 46 and 48, 1 time or after carrying out a multiple- ' 
times echo, incidence of the light from the light source 28 is carried out to the transparent liquid 3 8 
through the transparent seal member 40. The configuration of the reflective film 46 and 48 may be not 
only a flat surface but a curved surface that what is necessary is to just be chosen so that the light from 
the hght source 28 may be reflected efficiently and it can lead to the light guide panel 24 (liquid 38) In 
addition, if a reflector 26 is extended and formed to the location of drawing where the reflective film 46 
and 48 is arranged, extensions 42 and 44 and the reflective film 46 and 48 are omissible 
[0017] Processing formation of the projection of the shape for example, of a saw etc with a detailed 
cross section is earned out, by this, the underside of the upside substrate 30 of the light guide panel 24 is 
efficient, and reflects the light from the light source 28, and it is made to have led it to the liquid crystal 
panel 4 as shown in drawing 4 . You may make it change the include angle for a point of a saw the 
pitch of a saw, etc. according to the distance from the light source 28. 

[001 8] the above-mentioned processing - the underside of the upside substrate 30 -- or - instead 
although you may give the top face of the bottom substrate 32, it is more desirable to process only one 
field, in order not to reduce the permeability of light beyond the need. In addition, instead of the above- 
mentioned processing, sandblasting etc. is processed on this underside and it prints, and even if vitrified 
it is good, so that light may be scattered about on the underside of the upside substrate 30 However it is 
more desirable to perform the above-mentioned processing for an echo from the directivity of light or 
the field of utilization effectiveness. 

[001 9] As for the top face of the upside substrate 30, it is desirable to carry out rebound ace court 
processing for the purpose of protection. Moreover, as for the underside of the bottom substrate 32 it is 
desirable to carry out acid-resisting processing. ' 
[0020] By the way. since the conventional light guide plate consisted of solid-states which do not have 
flexibility. It deformed by contact by change of ambient temperature, and the external body and the 
problem that a display device could not be compared with homogeneity through a light guide plate by 
this had produced it. On the other hand, since a liquid 38 absorbs the internal stress of the substrate by 
change of ambient temperature, and the external force by contact of an external body, the light guide 
panel 24 concerning this invention cannot deform the upside substrate 30, therefore it can illuminate a 
liquid crystal panel 4 to homogeneity. 

[0021] Next the touch panel input operation of a liquid crystal display 1 is explained using drawing 5 
If a user pushes the upside subsfrate 30 of the light guide panel 24 with the input pen 50, the upside ' 
substrate 30 will deform, as shown in drawing, and a liquid 38 will be pushed away. By this The upside 
electric conduction film part corresponding to the location pushed with the input pen 50 contacts a 
bottom electnc conduction film part (the spacer which could come, simultaneously has been arranged 
between the upside substrate 30 and the bottom substrate 32 and which is not illustrated may be crushed 
m the direction of the force, or may not be crushed, or whichever is sufficient as it.). . Consequenfly the 
electrical circuit (not shown) containing this flow part 51 is formed, and the location pushed with the 
input pen 50 is detected. 

[0022] Although the upside electric conduction film 34 and the bottom electric conduction film 36 have 
adopted the analog type formed over the underside of the upside substrate 30, and the whole 
abbreviation surface of the top face of the bottom substrate 32, respectively, the location detection 
method of this operation gestalt You may be the digital type with which it is formed in band-like [ which 
an upside and the bottom electric conduction film opened predetermined spacing mutually, respectively 
and have arranged to parallel instead / two or more ], and a type and the array direction of these band- 
hke electnc conduction film cross at right angles mutually. Moreover, as a location detection method 
with this operation gestalt, although the resistance film type was used, optical, an electrostatic-capacity 
type, an ultrasonic type, etc. may be used instead. 

[0023] (2nd operation gestalt) The perspective view of the liquid crystal display which drawin g 6 
requires for the 2nd operation gestalt of this invention, drawing 7 (a), and (b) show the partial expanded 
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sectional view of this liquid crystal display. Liquid crystal display 1' of this operation gestalt makes it 
curve for the display [ at least / a part of], and is formed. In order to realize such liquid crystal display 
1 , the film substrate made of resin which has flexibility is used as the upside and bottom substrate (it 
corresponds to the upside and the bottom substrates 12 and 14 of drawing 2 ) of liquid crystal panel 4' 
Moreover, that in which not only upside substrate 30' but bottom substrate 32' has flexibility is chosen as 
an ingredient of the light guide panel 24' upside which pinches a liquid 38 and bottom substrate 30' and 
32 . And these liquid crystal panel 4' and light guide panel 24' are joined, and using suitable supporter 
material (not shown), where liquid crystal panel 4' and light guide panel 24' are incurvated it fixes 
Thus since light guide panel 24' and liquid crystal panel 4' have flexibility, a part for the display of 
liquid crystal display 1' can be easily made into a curved-surface configuration, in addition, the liquid 
crystal display display which curved by joining a light guide panel to this using what was formed in the 
predetermined bow configuration as a liquid crystal panel - it can also provide (a liquid crystal panel 
functions as a base member (configuration attachment component) of a light guide panel in this case ) - 
it is the point which can form a bow curved surface in arbitration, and it is suitable to use what has 
flexibility as a liquid crystal panel. 

[0024] (3rd operation gestalt) Drawing 8 considers as the light source which carries out incidence of the 
light, and shows the amplification fragmentary sectional view of the liquid crystal display using the 
organic electroluminescence (EL) component which is a field emitter to a light guide panel In liquid 
crystal display 1 " of this operation gestalt, near the light guide panel 24 "upside substrate 30" edge 
(upper part of transparence seal member 40" which encloses a liquid 38), an organic EL device 52 is 
extended to a space perpendicular direction, and is arranged to it. The reflective film 54 is formed in the 
end face of seal member 40", and the light from an organic EL device 52 is reflected by the reflective 
film 54, and it is made to be led in a liquid 38. Since the light which carries out outgoing radiation from 
an organic EL device 52 is the diffrised light, it is suitable to design the reflective film 54 in the shape of 
fnn'^li^f if- u 1^^^ ^^"""^ drawing so that light may carry out incidence efficiently into a liquid 38 
10U25 J With this operation gestalt, by using the sheet metal-like organic EL device 52 as the light 
source, the tooth space which the light source section occupies compared with the light source 28 of the 
shape of tubing used with the 1st and 2nd operation gestalten can be made small, therefore a liquid 
crystal display can be miniaturized more. Moreover, it has the advantage that an organic EL device has 
little power consumed compared with the tubing-like light source 28 again. 

[0026] In addition, an organic EL device may be arranged on the side face of not only the location of 
drawing but a light guide panel, or may be arranged in a seal member. Since incidence of the light is 
carried out to a direct liquid from an organic EL device in these cases, the reflective film is unnecessary. 

[0027] As mentioned above, although the concrete operation gestalt of this invention was explained this 
invention is variously [ not only in these but ] changeable. For example, a reflecting plate is formed in a 
tooth back instead of an optical absorption layer, and you may make it become a reflective mold as the 
whole hquid crystal panel as liquid crystal used for a liquid crystal panel using the own not high 
mnoo?I! "^"'^ ""^^^^^ transparency mold liquid crystal of liquid crystal by selective reflection 
LU028J Moreover, with the above-mentioned operation gestalt, although the light guide panel which 
carries out the light guide of the light through a translucency liquid was making the touch panel serve a 
double purpose while being prepared in the front face of a liquid crystal panel, it can also apply the light 
unit which consists of the light source arranged on the side face of this light guide panel and a light 
guide panel to the liquid crystal display of the back light mold which arranges a lighting system at the 
tooth back (an observation side is an opposite hand) of a liquid crystal panel 

[0029] Drawing 9 shows an example of the back light mold liquid crystal display 58 which has arranged 
light guide panel 24"' concerning this invention at the tooth back of a liquid crystal panel 56 this light 
guide panel 24' - the transparence electric conduction film is not prepared in 'the upside substrate of 
and bottom substrate 30', 32' (that is, it does not have a touch panel function.). Both the liquid crystal 
panel 56 used for this liquid crystal display 58 and light guide panel 24'" have flexibility, and are being 
fixed m the condition of having curved ** using suitable supporter material (not shown). Moreover, as a 
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liquid crystal panel 56, a transparency mold liquid crystal display component is used. TN mold and a 
STN mold liquid crystal display component using the pneumatic liquid crystal as a transparency mold 
liquid crystal display component can be used. Moreover, the transparency mold liquid crystal display 
component using a smectic liquid crystal or cholesteric liquid crystal is sufficient 
[0030] 

[Effect of the Invention] Deformation by the medium of a liquid is possible, a light guide plate being 
equipped with a light guide function by performing a light guide with a liquid according to the display 
concerning this invention. Therefore, deformation by contact of an external body, the deformation based 
on change of ambient temperature, etc. are absorbed, a good light guide is performed, and a bright high- 
definition display is always possible. This point is remarkable especially when a transparent material is 
arranged from a display device at an observation side. 

[0031] Moreover, when a transparent material is the light guide plate which has a touch panel function, 
while being able to make both the functions of a light guide and location detection use also [ light guide 
plate ] and making a display into a thin shape, the number of components of a display is reducible, 
moreover -- since the echo produced by carrying out the laminating of the light guide plate and touch 
panel which are the conventional configuration can be lessened - high contrast ~ high ~ a brightness 
display can be offered. It arranges to a light guide plate observation-side, and if the substrate by the side 
of observation is made into flexibility, it v^ll be easy to give a touch panel function. In addition, since 
the light guide plate itself has flexibility when both substrates are made into flexibility, a form can be 
changed according to the configuration of a display panel etc., and a curved-surface configuration can be 
acquired easily. 

[0032] Furthermore, a bright display can be maintained, when using the liquid crystal display 
component of a reflective mold, or when using the laminating mold liquid crystal display component 
containing two or more liquid crystal layers pinched among two or more substrates. 
[0033] Deformation by the medium of a liquid is possible, having a light guide function according to the 
transparent material and light unit concerning this invention, in order for a liquid to perform a light 
guide. Therefore, deformation by contact of an external body, the deformation based on change of 
ambient temperature, etc. can be absorbed, and an always good light guide can be performed. Moreover, 
it becomes the configuration of having been suitable for making a touch panel function having. 
[0034] According to the light guide plate concerning this invention, since it has both the functions of a 
light guide and location detection, components mark can be lessened and it is advantageous to 
improvement in permeability, or cost reduction. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. ^ 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the light unit which illuminates a display device (for 
example, liquid crystal panel) to homogeneity, a transparent material, the light guide plate which makes 
mno ^ ^^^^ ^ ^^^^^^ purpose, and the display equipped with the transparent material. 

[Background of the Invention] Conventionally, prepare a light guide plate in the front face (observation 
side) of the reflective mold liquid crystal panel which displays from an observation side using the light 
u ^'^'^^ii^«=idence is carried out, the side face of this light guide plate is made to carry out incident of 
the light from the light source of a fluorescent lamp etc., and the front light mold liquid crystal display 
which displays by leading light to the liquid crystal layer of a liquid crystal panel from a light guide 
plate further is known. 

[0003] The liquid crystal display with a touch panel which prepared protection members (franslucency 
member), such as a touch panel, in the front face of a light guide plate further is proposed about this 
frorit light mold liquid crystal display. However, with this equipment, since the laminating of a light 
guide plate and the touch panel was carried out, the problem which permeability falls and can check a 
display by looking good neither by an echo in interfaces (interface between the substrates which 
constitute a touch panel, and which prepared the electric conduction film and this electric conduction 
tilm, for example etc.), nor the echo by the air space (thin layer of the air produced among these 
members when a touch panel is joined to a light guide plate) had arisen. Moreover, it will be contrary to 
want that he wants to make a liquid crystal display into a thin shape as much as possible to incorporate a 
touch panel further. y a 

[0004] Then, this invention is preparing the member combining and [ touch panel ] and a light guide 
Junction m the front face of a liquid crystal panel, and solves the above-mentioned problem 
[0005] Moreover, this invention sets it as other objects to offer the new front light unit useful to 
solution, light guide plate, and transparent material of the above-mentioned problem. 
[0006] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
with reference to an accompanying drawing. Although the liquid crystal panel is adopted as a display 
device m the foUowmg explanation, as long as the display device used for this invention is a display 
device which is not limited to a liquid crystal panel and does not emit light itself, what kind of thdne is 
sufficient as it. ^ 

[0007] (1st operation gestalt) The liquid crystal display which expresses the whole with a sign 1 in 
dmwmgj. has a liquid crystal panel 4, the front light unit 6 for being arranged in the drawing upper part 
(observation side) of a liquid crystal panel 4, and irradiating light at a liquid crystal panel 4 and a 
display and control section (not shown) for controlling a liquid crystal panel 4, and sheathing of these is 
carried out by the sheathing member (not shown). The liquid crystal panel 4 has the optical absorption 
layer 8 and three color specification layers 10 (green display layer 10 red display layer lOR G and blue 
display layer lOB) by which the laminating was carried out on the optical absorption layer 8 
[0008] As shown in drawing 2 , each color specification layer 10 has the liquid crystal 18 with which the 
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gap formed with the resin structure 16 and the resin structure 16 for carrying out adhesion suoDort of the 
ups.de substrate 12 and the bottom substrate 14 which consist of a tran^arent maS Id Tse ups^e 

^ZTi ^^^^^ '"^'''^'^ ^'"^^ "P- ^" -^*0"8h the graph klpravTs 

omitted the sphencal spacer is also contained between vertical substrates Moreover two of moie shaoe 

substteT^ H f ^^''^'^'^^ ^P^" predetennined spacing in the underside o^Xe upSSe ^ 

T^T^X \ arranged at parallel. On the other hand, two or more shape bottom ele"Cdes 22 of 

at nar^HH Pjedetermmed spacing in the top face of the bottom substrate 14, and it is^Lged 
at paralleL The array direction of these upside electrode 20 and the bottom electrode 22 lies at 

W?;h? -"^I point (intersection) that these upside electrode 20 and the bottor^ etcS,de 2?coS^^^er 
torms the pixel of a liquid crystal display 1 . wunicr 

ISJ liquid crystal which has selective reflection wavelength is used for the visible 
3.1 \ l "^"^"^ '^'^ff ^ ^ ^ ?^ """^ specification layer 1 0. With this operation gestelt ie iLid 
ih.fnJ^ performs blue selective reflection to display layer lOR by the side of an obsen^eV Ts used 
Ae 1 J d crystal which performs green selective reflection to the following display layer 1 OG is u^d 
and the liquid ciystal which performs red selective reflection is used for thf last^display la^B to' 

onf nh^T "f" ""f"^ ^ "P"'^" ^"''^^"^^ ^ •'^"^"^ ^"bstrate serve a Luble piipose with 
one substrate in two display layers which adjoin each other mutually. If it does in this way sZe 

IZm'J'^ f ""^^ '""^'"'^'^ ^^^"^^d' ^'^Pl^y grace can be raised. ^' 

iinic ^ u^f u 'P^^ ^'^.f °" l^ye^- 10 answers the transparent electrode 20 of the upper and lower 
sides which pinch the liquid crystal 1 8 of the display layer 1 0, and the electrical potemS dh^ferere 
impressed ^ong 22, and changes from a selective reflection condition to the sSve reflection 

^SScH^ef^^^^^^^ t ^^'^^^'^^ly transpTence cond^^^^^ 

which penetrates the light, or reverse to a transparence condition. Therefore, if the specific color 
specification layer 10 is made into a selective reflection condition and the White Hgh^r such as the 
natural light, are irradiated towards a liquid ciystal panel 4 from the upper part of Irlwin.l the color 
jecification layer 10 of a selective reflection condition will reflect tiie light of spel^^S^e'l^lth .nH 
this will be observed as each color specification. When the color specificSon lay" 10 i^r^^ 
tiaasparence condition, incident light penetrates this color specification layer 10 For this reason desired 
color specification can be performed by making into a selective reflection condition ti^e color 
specification layer 10 equivalent to the color which it is going to display, and making imoa^ansDarence 
condition the color specification layer 10 which is in an obseLr side Z^er M^lZZn 
layer 1 0 at least. Moreover, in all the color specification layers 10, a transparSiTe conSi^nTh^^^^^^ 

001 1] As cholesteric liquid crystal contained in each color specification layer 10 itself can use the 
liquid crystal ingredient containing tiie cholesteric liquid ciystal in which a cholesteric ph^e^^^^^^^^^^ at 

ci^st^? ''JTT'"'!^' "^"'^ V''^' ^^^'^^^ ^^^^'^ "^^terial to S??ematriiqu d 

7f If a pulse voltage with these comparatively expensive cholesteric liquid crystal is imSsed a 
planar condi ion will be chosen, and if a comparatively low pulse voltage is impSd a S conic 
condition will be chosen. Moreover, impression of the middle electrical^oLSSrenc^^^^^ 
chooses the condition that the planar condition and the focal conic condition were inteiSSd If P and 
the average refractive index of liquid ciystal are set to n for the spiral pitch of Hqui7c3when 
cholesteric liquid crystal is in a planar condition, the light of wavelengtii lambda"? n^l^^be^^^^^^^^^ 
reflected by liquid ciystal. Moreover, when the selective reflection wavelength of liquM crystJhas 
cholesteric hquid crystal in an infrared region in the state of focal conic, the ligl^t is scS^bout 
when selective reflection wavelength is shorter than it, dispersion becor^es wefk ^d Sghtt 
S^on.ndTZT if cholesteric liquid crystal is in the condition that i.fpW 

condition and the focal conic condition were intermingled. Therefore, a display can be chaneed bv the 
pecific color (planar condition), black (focal conic condition), and its halftone by settingTefective 
"n:r4tb"^^^^^^^ ^^y- « -opposftelSra liquid 

[0012] A red display can be performed by making blue display layer lOB and green display layer lOG 
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into the transparence condition from which the cholesteric-Iiquid-crystal ingredient changed into the 
frn^ '^^"'^^^^"dition by this, and making red display layer lOR into the selective reflection condition 

dZ^t'n '^""^^'^Z '''''^^ r^T' P'^^ Moreover, yellow crbe 

l1alTrt.^^r I- b'"\d,splay layer lOB into the transparence condition from which tiie cholesteric- 
hquid-crystal ingredient changed mto the focal conic condition, and making green display layer lOG^d 
red display layer lOR into ti.e selective reflection condition from which cholesteric Uqutd c^sLl 
changed into the planar condition. Similarly, the display of red, green, blue, white, cyanogen, a 
?^nS f r- J")^""^ •'''f a transparence condition and a selective Reflection 

^^hhS 1 ''^"^•l^^" °f ^f.^^ specification layer 1 0 suitably. By fiirthermore choosing a 

middle selective reflection condition as a condition of each color specification layer 10, neutral colors 
are displayed and a full color display can be performed. As for each above-mentioned condition (a focal 

Tditr (Ss! i&ri^^-i^^^^^^^^^ ^""^^ — - - — the 

[0013] If diaMng J. and 3 are referred to. since the front light unit 6 will carry out tiie light guide of the 
tight and wi 1 irradiate a liquid crystal panel 4 at homogeneity, at least one side face (side fale extended 
in tiie direction of a front flesh side of ti.e drawing 3 space) of the light guide panel 24 joinS to Ae 
liquid crys^l panel 4 and the light guide panel 24 is countered, and it is arranged, and L t^e light 

TnM^ '^TT^^^ 'T""' "g^^' ^"^'^ ^ ^hite LED and a cold cathode tX wWch 

Plotted the reflector 26 to tiie tooth back. Although the light source 28 is the line light source y^u may 
make It make the above-mentioned whole light guide panel side face cairy out incidence of the l^T 
witii this operation gestalt using tiie point light source. ^ 
[0014] While tiie light guide panel 24 concerning this invention carries out the light guide of the light a 
touch panel is made to serve a double purpose (fliat is, it has a location detection function ) T^e Se 

c'^ncret.W ™ f ^ ^^^"^^ predetermined spacing mutually and Save been 

concretely arranged as tiie light guide panel 24 is shown in drawing 3 , The upside and bottom 
transparence electric conduction film 34 and 36 (for example, ITO film, IZO film) which were stuck 
inside tiiese substrates 30 and 32. respectively. It has a spherical spacer (not shown) for hoTdLg Ae gap 
34^H ?hl r fi'ni 34 and 36 to Mr. abbreviation 1, and the electric conduction ftim 

34 and the Iiqmd 38 pinched among 36. The liquid 38 is enclosed in tfie light guide panel 24 by Tse™ 

^hTt^i'e .9^Tk^''' f «f "P^ide substrate 30 and Ae bottom 

substrate 32 ]. The ingredient of an upside and the bottom substrates 30 and 32 is transparent if the 

ztoftciii^^^T^ 1 v^^^ ^^"•^^^^^ ^ "^^^ )) fieSr:t"^e^t*:hat 

now.; ^ , ' ^""^ ^'^^P'^' transparence resin, such as polycarbonate resin, acrylic resin 

SriS' K^"" P°ly°l^fi"« ^y^teni resin, will be mentioned. A tr^nspLen ' 

material is suitable for die ingredient of a spacer, for example, glass, a silica, polyolefine system resin 
eta are mentioned. It is transparent, and it is good, and tiie seal member 40 has flexibility, andTn 
addition. It IS desirable. For example, what is necessaiy is just to use resin, such as urethk^e res^ an 
epoxy resm, and acrylic resin. cuic icbui, cm 

[0015] Altiiough what kind of tiling is sufficient as the ingredient of a liquid 38 as long as it has 
franslucency and a refractive index has insulation highly comparatively, the refractive index is 
comparable as the refractive index of an upside and tiie bottom substrates 30 and 32, or what is lareer 
^an It IS suitab e for it. About tiie insulation of a liquid 38, what is necessary is just I OeTI^? oLS 
extent or more tiian ,t m a vohune resistivity. As an ingredient witii which are satisfied of insulating 
reWt o"';- 'soparaffin system hydrocarbon oil, silicone system oil, denaturation silicone Sil 

refraction hquid, etc are mentioned, if tiie magnittide of a refractive index is taken into consideration 
refraction liquid is the most suitable. t-onsiaerauon, 

frnll^r T'^^^.r"^ the bottom substrates 30 and 32 have the extensions 42 and 44 extended [ to / 
from the light guide panel 24 / near the light source 28 near the lower part near the upper part ] to the 
side which counters the light source 28 of the light guide panel 24, respectively. The light source 28 is 

eTns'Sn 4Tand 41? ''IT ""''T C"' ^r, nickel, e'tc. fn an 

extension 42 and 44 front faces by a spatter etc., and is formed in tiiem. According to this configuration, 
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by direct or the reflector 26, and the reflective film 46 and 48, I time or after carrying out a multiple- 
times echo, incidence of the light from the light source 28 is carried out to the transparent liquid 38 
through the transparent seal member 40. The configuration of the reflective film 46 and 48 may be not 
only a flat surface but a curved surface that what is necessary is to just be chosen so that the light from 
the light source 28 may be reflected efficiently and it can lead to the light guide panel 24 (liquid 38). In 
addition, if a reflector 26 is extended and formed to the location of drawing where the reflective film 46 
and 48 is arranged, extensions 42 and 44 and the reflective film 46 and 48 are omissible. 
[0017] Processing formation of the projection of the shape for example, of a saw etc. with a detailed 
cross section is carried out, by this, the underside of the upside substrate 30 of the light guide panel 24 is 
efficient, and reflects the light from the light source 28, and it is made to have led it to the liquid crystal 
panel 4, as shown in drawin gj4 . You may make it change the include angle for a point of a saw, the 
pitch of a saw, etc. according to the distance fi-om the light source 28. 

[0018] the above-mentioned processing ~ the underside of the upside substrate 30 - or - instead 
although you may give the top face of the bottom substrate 32, it is more desirable to process only one 
field, m order not to reduce the permeability of light beyond the need. In addition, instead of the above- 
mentioned processing, sandblasting etc. is processed on this underside and it prints, and even if vitrified. 
It is good, so that light may be scattered about on the underside of the upside substrate 30. However, it is 
more desirable to perform the above-mentioned processing for an echo from the directivity of light or 
the field of utilization effectiveness. 

[0019] As for the top face of the upside substrate 30, it is desirable to carry out rebound ace court 
processing for the purpose of protection. Moreover, as for the underside of the bottom substrate 32, it is 
desirable to carry out acid-resisting processing. ' 
[0020] By the way, since the conventional light guide plate consisted of solid-states which do not have 
flexibility. It deformed by contact by change of ambient temperature, and the external body, and the 
problem that a display device could not be compared with homogeneity through a light guide plate by 
this had produced it. On the other hand, since a liquid 38 absorbs the internal stress of the substrate by 
change of ambient temperature, and the external force by contact of an external body, the light guide 
panel 24 concerning this invention cannot deform the upside substrate 30, therefore it can illuminate a 
liquid crystal panel 4 to homogeneity. 

[0021] Next, the touch panel input operation of a liquid crystal display 1 is explained using drawing 5 
If a user pushes the upside substrate 30 of the light guide panel 24 with the input pen 50, the upside 
substrate 30 will deform, as shown in drawing, and a liquid 38 will be pushed away. By this The upside 
electric conduction film part corresponding to the location pushed with the input pen 50 contacts a 
bottom electnc conduction film part (the spacer which could come, simultaneously has been arranged 
between the upside substrate 30 and the bottom substrate 32 and which is not illustrated may be crushed 
in the direction of the force, or may not be crushed, or whichever is sufficient as it.). . Consequently the 
electrical circuit (not shown) containing this flow part 51 is formed, and the location pushed with the 
input pen 50 is detected. 

[0022] Although the upside electric conduction film 34 and the bottom electric conduction film 36 have 
adopted the analog type formed over the underside of the upside substrate 30, and the whole 
abbreviation surface of the top face of the bottom substrate 32, respectively, the location detection 
method of this operation gestalt You may be the digital type with which it is formed in band-like [ which 
an upside and the bottom electric conduction film opened predetermined spacing mutually respectively 
and have arranged to parallel instead / two or more ], and a type and the array direction of these band- 
like electric conduction film cross at right angles mutually. Moreover, as a location detection method 
with this operation gestalt, although the resistance fihn type was used, optical, an electrostatic-capacity 
type, an ultrasonic type, etc. may be used instead. 

[0023] (2nd operation gestalt) The perspective view of the liquid crystal display which drawing 6 
requires for the 2nd operation gestalt of this invention, drawing 7 (a), and (b) show the partial expanded 
sectional view of this liquid crystal display. Liquid crystal display 1' of this operation gestalt makes it 
curve for the display [ at least / a part of], and is formed. In order to realize such liquid crystal display 
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1 , the film substrate made of resin which has flexibiUty is used as the upside and bottom substrate (it 
corresponds to the upside and the bottom substrates 12 and 14 of drawing 2 ) of liquid crystal panel 4' 
Moreover, that m which not only upside substrate 30' but bottom substrate 32' has flexibility is chosen as 
an mgredient of the light guide panel 24' upside which pinches a liquid 38 and bottom substrate 30' and 
32 . And these liquid crystal panel 4' and light guide panel 24' are joined, and using suitable supporter 
material (not shown), where liquid crystal panel 4' and light guide panel 24' are incurvated it fixes 
rhus since light guide panel 24' and liquid crystal panel 4' have flexibility, a part for the display of 
liquid crystal display 1' can be easily made into a curved-surface configuration, in addition, the liquid 
crystal display display which curved by joining a light guide panel to this using what was formed in the 
predetermined bow configuration as a liquid crystal panel - it can also provide (a liquid crystal panel 
functions as a base member (configuration attachment component) of a light guide panel in this case ) - 
It IS the point which can form a bow curved surface in arbitration, and it is suitable to use what has 
flexibility as a liquid crystal panel. 

[0024] (3rd operation gestalt) Drawing_8 considers as the light source which carries out incidence of the 
light, and shows the amplification fi-agmentary sectional view of the liquid crystal display using the 
organic electroluminescence (EL) component which is a field emitter to a light guide panel In liquid 
crystal display 1" of this operation gestalt, near the light guide panel 24 "upside substrate 30" edge 
(upper part of transparence seal member 40" which encloses a liquid 38), an organic EL device 52 is 
extended to a space perpendicular direction, and is arranged to it. The reflective film 54 is formed in the 
end face of seal member 40", and the light fi-om an organic EL device 52 is reflected by the reflective 
film 54, and it is made to be led in a liquid 38. Since the light which carries out outgoing radiation from 
an organic EL device 52 is the diffused light, it is suitable to design the reflective film 54 in the shape of 
fnn'^^f w^"u u-^' ^ ^^""^ drawing so that light may carry out incidence efficiently into a liquid 38. 
10025J With this operation gestalt, by using the sheet metal-like organic EL device 52 as the light 
source, the tooth space which the light source section occupies compared with the light source 28 of the 
shape of tubing used with the 1st and 2nd operation gestalten can be made small, therefore a liquid 
crystal display can be miniaturized more. Moreover, it has the advantage that an organic EL device has 
httle power consumed compared with the tubing-like light source 28 again. 

[0026] In addition, an organic EL device may be arranged on the side face of not only the location of 
drawing but a light guide panel, or may be arranged in a seal member. Since incidence of the light is 
earned out to a direct liquid from an organic EL device in these cases, the reflective film is unnecessary. 

[0027] As mentioned above, although the concrete operation gestalt of this invention was explained this 
mvention is variously [ not only in these but ] changeable. For example, a reflecting plate is formed 'in a 
tooth back instead of an optical absorption layer, and you may make it become a reflective mold as the 
whole liquid crystal panel as liquid crystal used for a liquid crystal panel using the own not high 
mno?i I! '''"'^ """^^^^ transparency mold liquid crystal of liquid crystal by selective reflection. 
[U028J Moreover, with the above-mentioned operation gestalt, although the light guide panel which 
carries out the light guide of the light through a translucency liquid was making the touch panel serve a 
double purpose while being prepared in the front face of a liquid crystal panel, it can also apply the light 
unit which consists of the light source arranged on the side face of this light guide panel and a light 
guide panel to the liquid crystal display of the back light mold which arranges a lighting system at the 
tooth back (an observation side is an opposite hand) of a liquid crystal panel 

[0029] Dpwii3g^ shows an example of the back light mold liquid crystal display 58 which has arranged 
light guide panel 24'" concerning this invention at the tooth back of a liquid crystal panel 56 this light 
guide panel 24' - the transparence electric conduction film is not prepared in 'the upside substrate of 
and bottom substrate 30', 32' (that is, it does not have a touch panel fiinction.). Both the liquid crystal 
panel 56 used for this liquid crystal display 58 and light guide panel 24"' have flexibility, and are being 
fixed m the condition of having curved ** using suitable supporter material (not shown). Moreover as a 
liquid crystal panel 56, a transparency mold liquid crystal display component is used. TN mold and a 
b 1 N mold liquid crystal display component using the pneumatic liquid crystal as a transparency mold 
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liquid crystal display component can be used. Moreover, the transparency mold liquid crystal display 
component using a smectic liquid crystal or cholesteric liquid crystal is sufficient. 

[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Deformation by the medium of a liquid is possible, a light guide plate being 
equipped with a light guide function by performing a light guide with a liquid according to the display 
conoemmg this invention. Therefore, deformation by contact of an external body, the deformation based 
on change of ambient temperature, etc. are absorbed, a good light guide is performed, and a bright high- 
definition display IS always possible. This point is remarkable especially when a transparent material is 
arranged from a display device at an observation side. 

[0031] Moreover, when a transparent material is the light guide plate which has a touch panel function 
while being able to make both the functions of a light guide and location detection use also [ light guide 
plate J and making a display into a thin shape, the number of components of a display is reducible 
moreover -- since the echo produced by carrying out the laminating of the light guide plate and touch 
panel which are the conventional configuration can be lessened - high contrast - high - a brightness 
display can be offered. It arranges to a light guide plate observation-side, and if the substrate by the side 
of observation is made into flexibility, it will be easy to give a touch panel function. In addition, since 
the light guide plate itself has flexibility when both substrates are made into flexibility a form can be 
changed according to the configuration of a display panel etc., and a curved-surface configuration can be 
acquired easily. * 

[0032] Furthermore, a bright display can be maintained, when using the liquid crystal display 
component of a reflective mold, or when using the laminating mold liquid crystal display component 
containing two or more liquid crystal layers pinched among two or more substrates 
[0033] Deformation by the medium of a liquid is possible, having a light guide function according to the 
transparent material and light unit concerning this invention, in order for a liquid to perform a light 
guide. Therefore, deformation by contact of an external body, the deformation based on change of 
ambient temperature, etc. can be absorbed, and an always good light guide can be performed. Moreover 
mn^^iT^ the configuration of having been suitable for making a touch panel fiinction having 
10034] According to the light guide plate concerning this invention, since it has both the functions of a 
light guide and location detection, components mark can be lessened and it is advantageous to 
improvement in permeability, or cost reduction. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the liquid crystal display concerning the 1st operation gestalt of 
this invention. 

[Drawing 2] The detailed sectional view of the liquid crystal panel of drawing 1 . 
[Drawing 3] The sectional view of the liquid crystal display of drawing 1 . 

[Drawing_4] The expanded sectional view of the underside of the upside substrate of a light guide plate. 
[Drawing 5] The amplification fragmentary sectional view showing a condition when external force acts 
to the light guide panel of the liquid crystal display of drawing 1 . 

[IMwing_61 The perspective view of the liquid crystal display conceming the 2nd operation gestalt of 
this invention 

[Drawing 7] (a) The partial expanded sectional view of the liquid crystal display of drawing 6 , (b) The 
partial expanded sectional view showing a condition when external force acts to the light guide panel of 
the liquid crystal display of drawing 6 . 

[Drawing 8] The amplification fragmentary sectional view of the liquid crystal display conceming the 
3rd operation gestalt of this invention. 

[Dra wing^] The perspective view of the back light mold liquid crystal display which has arranged the 
light unit conceming this invention at the tooth back of a liquid crystal panel. 
[Description of Notations] 

1: A liquid crystal display, 4:liquid crystal panel, 6:front light unit, 8:optical absorption layer, lOxolor 
specification layer, 24:light guide panel, 26:reflector, 28:light source, the upside substrate of 30:light 
guide panel, the bottom substrate of 32:light guide panel, 34: upside electric conduction film, 36: bottom 
electric conduction film, 38:translucency liquid, 40:seal member, 50:input pen, a 52:organic 
electroluminescent element, 56:liquid crystal panel, 58 : liquid crystal display. 
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